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[57] Answer 
A composition for producing foam is in the form of a 
concentrate, to be extended or diluted at the point of use 
in the ratio of about 1 part concentrate to 50 to 80 parts 
water. The concentrate includes, as principal ingredi 
ents, a surfactant functioning as a foam producing ingre 
dient comprising about 5 to 12 percent of the concen 
trate, a foam stabilizing ingredient to improve the stabil 
ity or longevity of the foam comprising about 1 to 10 
percent of the concentrate; and water as a diluent com 
prising about 70 to 90 percent of the concentrate. Sec 
ondary or optional components of the concentrate may 
include a water softening ingredient comprising about 
0.1 to 5 percent of the concentrate, a buffering agent for 
stabilizing the pH of the concentrate comprising about 1 
to 10 percent of the concentrate, a viscosity reducing 
ingredient comprising about 1 to 15 percent of the con 
centrate, and a water soluble coloring ingredient or dye. 

7 Claims, 1 Drawing Figure 
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GROUND MARKING FOAM 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

This invention relates to a composition for producing 
foam, for use as a ground market particularly for agri 
cultural use; and more particularly to a composition and 
the use thereof to produce a stable foam to provide 
markings on the ground, in connection with the applica 
tion of crop control chemicals. 

In the application of liquid crop control chemicals to 
large acreage areas, the equipment used includes spray 
booms of substantial transverse length, up to sixth feet 
for example. From the standpoint of effective applica 
tion of the control chemicals, it is important that no 
areas of the ?eld be missed; and from the standpoint of 
efficient and economic application of the chemicals, it is 
important that the swathes traversed by the spray boom 
do not overlap each other. To avoid the above men 
tioned “missed areas” or “overlaps” the spraying equip 
ments have been adopted to provide some form of 
marker, which marks at least one edge of the swath 
traversed by the spray boom, which marks can be used 
as a guide by the same equipment after lapping the ?eld, 
for example, or by a following piece of equipment 
which traverses the adjacent swath. To be truly effec 
tive, the compositions used for such marking must be 
stable for a sufficient period of time to allow the equip 
ment to lap the ?eld for example, and the marking mate 
rial must be stable for varying conditions of the soil and 
of the ambient atmosphere. Desirably the marking ma 
terial should remain stable for at least thirty minutes. It 
should be stable over a range of soil temperatures and 
over a range of deggree of soil alkalinity. It should also 
remain stable for the desired period for both low and 
high humidity conditions, and for conditions of rela 
tively high wind velocity. There has been a need for 
any years for reliable and economic ground marking 
systems, for this described use. 
Various types of dye markers have been used in the 

past, and some are effective from the standpoint of an 
effective and stable mark. One disadvantage of dye 
markers is that they are quite costly, and another disad 
vantage is that they are messy from the standpoint of 
the equipment and from the standpoint of the person 
and clothing of the operatiors of the equipment. 
While various commercial soaps and detergents have 

been used for marker foams, a major fault of soap mark 
ers is the short life of the mark, and the fact that it has 
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little resistance to wind or temperatures and can only be _ 
used on a virtually windless day. 
A principal object of this invention is to provide a 

composition for producing a foam ground marker, 
which is both reliable and economical. 
A further object of this invention is to provide a com 

position for mixture with water, to produce a ground 
marking foam which will remain stable for various 
conditions of soil and atmosphere for a signi?cant pe 
riod of time. 
Another object of this invention is to provide a com 

position for producing a ground marking foam, wherein 
the cost of application is only a fraction of the cost of 
dye type compositions for the same purpose. 
Another object of this invention is to provide a com 

position in concentrate form, for admixture with water 
in the ratio of about 1 part concentrate to 50 to 80 parts 
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of water to produce a reliable and inexpensive ground 
marking foam. 
These and other objects are accomplished in a com 

position in the form of a concentrate which is effective 
for producing a ground marking foam when subse 
quently extended with water in the ratio of 1 part con~ 
centrate to about 50 to 80 parts water by volume. The 
principal ingredients of the concentrate are: a foam 
producing ingredient in the form of a surfactant com 
prising from 3 to 20 percent by weight: a foam stabiliz 
ing ingredient comprising from 1 to 10 percent by 
weight; and water as a diluent comprising from 70 to 90 
percent by weight. The foam producing ingredient is a 
compound selected from a group consisting of a fatty 
alcohol sulfate, an ethoxylated fatty acid sulfate, fatty 
alcohol sarcosinates, and primary and secondary al 
kanolamide sulfosuccinates, and salts of said com 
pounds. The foam stabilizing ingredient is a compound 
selected from a group consisting of high molecular 
weight alcohols including laruic (C12), myristic (C14), 
palmitic (C16), a betaine derivative of carboxylic and 
dicarboxylic acids, the salt of said betaine derivative, a 
fatty acid dimethylamine oxide, and an amidoalkyl 
amine oxide. 
The novel features and the advantages of the inven- ‘ 

tion, as well as additional objects thereof, will be under 
stood more fully from the following description. 

DRAWING 

FIG. 1 is a diagrammatic and schematic illustration of 
a spraying vehicle and associated foam generating and 
dispensing system. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

One aspect of this invention is a composition or mix 
ture of certain chemical components with water, ini 
tially formulated as a concentrate, for producing a sta 
ble foam at a later time when the concentrate is ex 
tended or further diluted with an additional quantity of 
water. Another aspect of the invention is the use of the 
concentrate, or the method of using the concentrate, to 
generate and dispense the ground marking foam, the 
foam having desired properties for this use. 
In the following discussion of the ingredients of the 

concentrate or other composition, the references to 
percentage of ingredients is by weight, unless otherwise 
speci?cally indicated. ' 
Referring to the composition aspect of the invention, 

the primary ingredients of the concentrte are: (l) a foam 
producing ingredient which is in the form of a surfac 
tant or surface active agent; (2) a foam stabilizing ingre 
dient, having the capability to enhance the stability and 
longevity of the produced foam under ambient condi 
tions, and water as a diluent. 
Secondary ingredients of the composition are those 

which may be added to the basic ingredients to improve 
the properties of the composition for certain conditions 
of either the ambient atmosphere or the soil. Such sec 
ondary ingredients may include: (1) a water softening 
ingredient to control water hardness due to calcium and 
magnesium content of the water; (2) a viscosity reduc 
ing ingredient to improve the handling of the concen 
trate prior to its being extended; (3) a buffering ingredi 
cut for stabilizing the pH of the concentrate to compen 
sate for different conditions of soil acidity or alkalinity; 
and (4) a coloring ingredient or dye. 
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Preferred anionic surfactants, which may serve as the 
foam producing ingredient, include sodium lauryl sul~ 
fate, other fatty alcohol sulfates, ethyoxylated fatty acid 
sulfates, fatty alcohol sarcosinates, and primary and 
secondary alkanolamide sulfosuccinates. Also to be 
included are the corresponding salts of these aforemen 
tioned compounds. Preferably the amount of foam pro 
ducing agent in the concentrate is in the range of about 
5 to l2 percent, but may be effective in a range of from 
3 to 20 percent. Desirable characteristics of the foam 
produced is that it be sufficiently dense to resist dissipa 
tion due to elevated wind velocity, that the walls of the 
foam bubbles have sufficient strength and resiliency to 
resist deterioration under ambient conditions. 
A preferred form of foam stabilizing ingredient for 

the concentrate is either a nonionic, cationic, and/or 
amphoteric surfactant. This ingredient may be, for ex 
ample, a betaine derivative or carboxylic and dicarbox 
ylic acids, such as n-lauryl betaine, or their correspond 
ing salts. It may also be a fatty acid dimethylamine oxide 
or fatty acid amidoakyl amine oxide. The amount of this 
foam stabilizer in the concentrate is preferably in the 
range of l to 10 percent. Since various ambient tempera 
ture conditions will prevail in the geographical areas 
where the composition is to be used, which will of 
course effect the soil substrate temperatures, the con 
centrate foam stabilizing ingredient may desirably serve 
to increase the elasticity of the bubble wall strength to 
better resist expansion of the bubbles resulting from 
expansion of the entrapped air or gas when the tempera 
ture increases upon contact with the ground. Ingredi 
ents which are suitable for this purpose include: various 
high molecular weight alcohols such as lauric (C12), 
myristic (C14), palmitic (C16); and mixtures of such alco 
hols. Another desirable property of the foam stabilizing 
ingredient is that it enhance the foam producing ability 
of the form producing ingredient. 
A third basic ingredient is the diluent, water; and this 

is included in the concentrate preferably in the range of 
about 70 to 90 percent. 
Since foam is often effected by the presence of polyv 

alent metal ions, such as calcium and magnesium ions, 
which are present in the water ingredient, it is often 
desirable to include in the concentrate some ingredient 
for complexing these metallic ions and thus improving 
foaming properties, i.e. a water softening ingredient. 
Such ingredient may be a sequestering phosphate such 
as sodium tripolyphosphate or sodium hexametaphos 
phate, or may be a chelating agent such as one of the 
various salts of ethylenediamine tetraacetic acid or the 
like. A preferred ingredient is tetrasodium salt of ethyl 
enediamine tetraacetic acid. 
Since soil conditions may vary from acid to alkaline, 

the foam that the concentrate produces must be stable 
over a wide range of soil alkalinity conditions. This 
stability may be accomplished by incorporating buffer 
ing agents into the concentrate to stabilize the pH of the 
concentrate. Typical buffering agents include: (1) a 
weak acid and a salt of a weak acid; (2) a mixture of a 
weak acid with its normal salt; (3) or a mixture of two 
salts of weak acids. One example of a suitable buffering 
agent is NaH2PO4/Na2HPO4. Another example is a 
mixture of acetic acid and sodium acetate. A further 
example is a mixture of boric acid and sodium borate. 
For certain uses of the foaming concentrate, it may be 

desirable to add color to the ultimate foam. One reason 
may be to provide better visibility of the marking foam 
in relation to the particular color of the soil. Another 

20 

25 

30 

35 

40 

50 

55 

60 

65 

4 
reason may be to provide better visibility where the 
marking foam is used over snow for example. A further 
reason may be simply to provide aesthetic appeal to the 
foam product, more applicable when the marking foam 
is used in non-agricultural situations. A suitable dye for 
this purpose may include a dyestuff whose chromo 
phore is one of the various groups such as nitro (—- 
N02), nitroso (—NO), oxyazine 

oxyketone 

pyronine 

thiazaine 

or triphenylmethane 

A viscosity reducing ingredient may be desirable to 
reduce the viscosity of the concentrate, in order to 
improve handling, without substantially increasing the 
bulk of the concentrate. The viscosity of the concen 
trate may of course be reduced with additional water; 
however this would increase the manufacturing and 
handling costs by increasing the amount, bulk and 
weight, without having any other substantial bene?t, 
since the concentrate will be extended with additional 
water at the point of use. Isopropyl alcohol is a pre 
ferred viscosity reducing agent; and this may be in 
cluded in the concentrate in an amount of about 5% for 
example. Effective viscosity reduction may be accom 
plished by including isopropyl alcohol in the concen— 
trate within the range of 1% to 15%. Where isopropyl 
alcohol is used as viscosity reducer, it may also perform 
the function of reducing the freezing temperature of the 
composition, which may be desirable from the stand 
point of packaging and shipping during the winter 
months in colder climates. Other lower molecular 
weight alcohols such as ethanol, methanol, n-propanol, 
may likewise be used. 
The following are examples of concentrate composi 

tions according to the invention; and these concentrate 
compositions are intended to be further extended at the 
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point of use by further mixture with water as indicated. 
Example 1 is the preferred formulation. 

Example 1 

Water Softener Tetrasodium salt of 
ethylenediamine tetrncetic 
acid (C?zCoONa) NCl-lzClhN 2.0% 

Foam Producer Sodium Lauryl Sulfate 
Cl l-lnCl-l OSOJNa 12.0% 

Foam Stabilizer N-Lauryl imme 
cnrrucnzmcmhcmcoom 4.0% 

Viscosity Reducer lsopropyl Alcohol 
(CHQZCHOH 5.0% 

Diluent Water H2O 77.0% 
Concentrate to be extended with additional water in a ratio of 

about 80 parts water to 1 part concentrate. 

Example 2 
Foam Producer A mixture of fatty alcohol sul 

fate and a primary or secondary 
alkanolamide sulosuccinate 15.0% 

Foam Stabilizer n-dodecanol 0.5% 
Buffering Agent Boric acid/Sodium borate mixture 0.5% 
Dilucnt Water 84.0% 

Concentrate to be extended with additional water in a ratio of 
about 50 parts water to l part concentrate 

Example 3 
Foam Producer A mixture of fatty alcohol sul 

fate and a primary or secondary 
alkanolamide sulfosuccinate 15.0% 

Foam Stabilizer fatty acid amidoalkyl amine oxide 2.0% 
Water Softener Sodium hexametaphosphate and/or 

, sodium or potassium salt of ethyl 
enediamine tetraacetic acid 4.0% 

Diluent Water 79.0% 
Concentrate to be extended with additional water in a ratio of 

about 50 parts water to 1 part concentrate 

Example 4 
Foam Producer A fatty alcohol sulfate and/or 

fatty alcohol ether sulfate 15.0% 
Foam Stabilizer Betaine derivative of a mono or 

dicarboxylic acid 5.0% 
Water Softener Sodium hexametaphosphate 2.0% 
Diluent Water 78.0% 

Concentrate to be extended with additional water in a ratio of 
about 50 parts water to 1 part concentrate. 

For the formulation of a concentrate according to the 
Example 1 for example, an appropriate batch size is 
determined and the amounts of the various ingredients 
are carefully weighed. The mixing tank is ?rst charged 
with the water ingredient, and this is maintained at a 
temperature of between 70° F. and 90° F. to facilitate 
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the mixing of the balance of the ingredients. The water . 
softening ingredient is added next, also to facilitate the 
mixing of the subsequently added ingredients to the 
water. The foam producing ingredient is then added, 
with the solution being gently and thoroughly agitated 
to keep air entrapment and foaming to a minimum, and 
yet to assure a homogeneous product. After this mixing 
is completed, the foam stabilizing ingredient is added, 
followed by the addition of the viscosity reducing in 
gredient. 
For other formulations, the buffering agent would 

preferably be added following the addition of the foam 
stabilizing agent; and normally the coloring ingredient 
would be the last ingredient to be added. 
With reference to the drawing, a typical spraying 

vehicle, with which the above described composition 
may be used, consists of a conventional two axel truck 
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chassis 10 having a forward cab, a large tank 12 behind 
the cab for the crop control chemical, and an elongated 
horizontal spray boom 13 supported at the rear of the 
chassis. Foam dispensing apparatus for such vehicle 
may include the following components: an engine 
driven air compressor 21 and associated air supply tank 
22; a closed foam generating tank 25; a pressure regula 
tor 24 in the conduit 23 coupling the air supply tank and 
foam generating tank, a. restricted foam outlet conduit 
26 for conducting the foam from the top of the foam 
generating tank to a selector valve 27; the selector valve 
27 directing the foam alternatively to left or right boom 
conduits 28L and 28R, for carrying the foam to respec 
tive left and right boom drop hoses 29L and 29R, at the 
ends of the spray boom 13. 

If the spraying vehicle includes an air brake system, 
appropriate components of the air brake system may 
serve as the above mentioned air compressor 21 and air 
supply tank 22. If not, a suitable air compressor may be 
provided to be driven by the vehicle engine; and an air 
supply tank in the form of a 100 psi pressure vessel may 
be provided. The compressor is preferably equipped 
with a governor to maintain about 100 psi in the air 
supply tank. ‘ 
The air supply conduit 23 is preferably a 3 inch hose; 

and this is connected to a suitable air discharge tip or 
nozzle 25a associated with the foam generating tank. 
For convenience of control, the pressure regulator 24 
and associated pressure gauge 24a, on the downstream 
side of the regulator, are mounted within the cab for 
monitoring and adjusting the pressure within the foam 
generating tank. 
The foam generating tank 25 is preferably a tall, slen 

der pressure vessel, having a 75 psi working pressure for 
example, and which may be mounted at any convenient 
location on the spraying vehicle 10. The tank would 
have a ?uid level indicator to maintain a chamber t the 
tope of the tank for the collection and discharge of foam 
produced. The foam outlet conduit 26 is preferably a i 
inch hose, and the boom conduits 28L and 28R for 
carrying the foam from the selector valve alternatively 
to the left or right boom are preferably 2 inch hoses. 
The boom drop hoses 29L and 29R, which are prefer 
ably a minimum of 1 inch hoses, are vertical hoses 
which extend downwardly from the booms to the 
ground, and may drag on the ground, for directly de 
positing the foam onto the ground. _ 

In the operation of the foam dispensing apparatus, the 
pressure in the foam generating tank may be maintained 
at from 20 psi to 40 psi for example, with the air pressure 
effecting ?ow of foam from the tank chamber to the 
drop hoses, with the desired flow of air through the 
foam generating tank being maintained to produce the 
foam as needed. ~ ' ' 

' The vehicle operator controls the manner in which 
the foam is dispensed by adjusting the pressure main 
tained in the foam generating tank. Through mainte 
nance of a higher pressure, the foam will be dispensed 
from the boom drop hoses in a continuous stream. By 
maintaining a lower pressure, and with the boom drop 
hoses being larger than the boom conduits, the foam can 
be controlled to collect in the boom drop hoses to be 
dispensed in intermittent blobs. The operator then, has 
wide control of the manner and volume in which the 
foam is deposited on the ground. 
What has been described is a composition in the form 

of a concentrate which is particularly effective for the 
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production of a ground marking foam when later mixed 
or extended with additional quantities of water and air is 
passed through the extended composition. The compo 
sition has the characteristic to produce foam of the 
desired density and stability to remain intact on the 
ground during ambient conditions of temperature nd 
wind velocity, for example, which conditions would 
tend to quickly dissipate foam produced by commercial 
soaps or detergents, for example. The foam produced 
has a density and resiliency to resist dissipation due to 
elevated wind velocities, thereby enabling chemical 
spraying of crops and ?elds under such conditions; 
wherein with the use of foams produced by commercial 
soaps or detergents the spraying could only be done on 
a virtually calm day. Elevated ground temperature 
effects rapid expansion of the foam bubbles, when the 
foam contacts the ground,‘ due to increase in tempera 
ture of the foam; and the bubble walls of the produced 
foam have the elasticity to withstand substantial en 
largement without rupture. 
The composition described will produce such foam, 

which will remain stable under these conditions not 
only for a relatively few minutes but for an extended 
period‘of 30 minutes or more to allow ample time for 
the spraying vehicles to either lap a ?eld for example or 
to traverse swathes of a ?eld which are of substantial 
length. The composition described can be produced 
economically, is produced in concentrate form to re 
duce shipping costs to the point of use, and is then ex 
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tended with further quantities of water at the point of 30 
use for the production of the desired foam. The ground 
marking foam applied in this manner, is applied at a 
much lower cost per acre than dye type marker materi 
als which were required previously to ensure that the 
mark on the ground would have sufficient stability in 
terms of time. 
What is claimed is: 
l. A composition effective for producing an agricul 

tural ground marking foam by passing air therethrough, 
comprising a concentrate to be further extended with 
water in the ratio of about 1 part concentrate to 80 parts 
water, by volume; said concentrate consisting essen 
tially of: 
sodium lauryl sulfate functioning as a foam producing 

ingredient; said foam producing ingredient com 
prising of 5 to 12 percent of the concentrate by 
weight; 

n-lauryl betaine functioning as a foam stabilizer; said 
foam stabilizer comprising 1 to 10 percent of said 
concentrate by weight; 

and water functioning as a diluent; said diluent com 
prising 70 to 90 percent of said concentrate by 
weight. 

2. A composition as set forth in claim 1 wherein said 
concentrate further consists of: 
tetrasodium salt of ethylenediamine tetraacetic acid 
functioning as a water softener; said water softener 
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8 
comprising 0.1 percent to 5 percent of said concen 
trate by weight; 

isopropyl alcohol functioning as a viscosity reducing 
agent; said viscosity reducing agent comprising 1 
percent to 15 percent of said concentrate by weight. 

3. A composition as set forth in claim 2 
wherein said foam producing ingredient comprises 
about 12 percent of said concentrate by weight; 
wherein said foam stabilizer ingredient comprises 
about 4 percent of said concentrate by weight; 
wherein said water softening ingredient comprises 
about 2 percent of said concentrate by weight; 
wherein said viscosity reducing ingredient com 
prises about 5 percent of said concentrate by 
weight; and wherein said water diluent comprises 
about 77 percent of said concentrate by weight. 

4. A method for producing a foam, effective to be 
deposited on the ground as a ground marking material 
to guide the application by swaths of agricultural chem 
icals, which method comprises 
preparing a concentrate composition consisting essen 

tially of: 
sodium lauryl sulfate functioning as a foam produc 

ing ingredient; said foam producing ingredient 
comprising of 5 to 12 percent of the concentrate 
by weight; 

n-lauryl betaine functioning as a foam stabilizer; 
said foam stabilizer comprising 1 to 10 percent of 
said concentrate by weight; 

and water functioning as a diluent; said diluent 
comprising 70 percent to 90 percent of said con 
centrate by weight; 

extending said concentrate composition with water in 
a ratio of about 1 part concentrate to 80 parts water; 

and passing air through said extended concentrate. 
5. A method as set forth in claim 4 wherein said con 

centrate composition further consists of: 
tetrasodium salt of ethylenediamine tetraacetic acid 

functioning as a water softener; said water softener 
comprising 0.1 percent to 5 percent of said concen 
trate by weight; 

isopropyl alcohol functioning as a viscosity reducing 
agent; said viscosity reducing agent comprising 1 
percent to 15 percent of said concentrate by weight. 

6. A method as set forth in claim 5 wherein the weight 
percentages of said concentrate composition ingredients 
are: 

sodium lauryl sulfate, about 12% 
n-lauryl betaine, about 4% 
tetrasodium salt of ethylenediamine tetraacetic acid 
about 2% 

isopropyl alcohol about 5% 
water about 77%. 
7. A method as set forth in claim 4 wherein said air is 

passed through said extended concentrate at a pressure 
of about 20 psi to 40 psi. 

l l U 



PATENT NO. 

DATED 

INVENTOR(S) 1 

Column 
Column 
Column 
Column 
Column 
Column 
Column 

[SEAL] 

September 27, 

UNITED STATES PATENT OFFICE 

CERTIFICATE OF CORRECTIQN 

4,050,944 
1977 

Dwayne L. Cartwright 
It is certified that error appears in the above-identified patent and that said Letters Patent 

are hereby corrected as shown betow: 

line 
line 
line 
line 
line 
line 
line 

7 
14 
40 
21 
38 
39 
6 

change 
change 
change 
change 
change 
change 
change 

II t" 

II ndll 

A ttest: 

RUTH C. MASON 

Arresting Officer 

"market-J‘ 
"sixth" to ——sixty-— 
"any" to ——many—— 
"laruic" 

to -—marker—— 

to -—lauric-— 
to -—at-— 

"tope" to -——top-— 
to -—and—— 

gigncd and §eaied This 
Third Day Of January 1978 

LUTRELLE F. PARKER 

Acting Commissioner of Patents and Trademarks 



PATENT NO. 

DATED 

INVENTOWS) 1 

Column 
Column 
Column 
Column 
Column 
Column 
Column 

I 

I 

[SEAL] 

September 27, 

UNITED STATES PATENT OFFICE 

CERTIFICATE OF CORRECTION 
4, 050, 944 

1977 

Dwayne L. Cartwright 
It is certified that error appears in the above-identified patent and that said Letters Patent 

are hereby corrected as shown below: 

line 
line 
line 
line 
line 
line 
line 

7 
14 
4O 
21 
38 
39 
6 

change "market" to -—marker—— 
change "sixth" to ——sixty-— 
change "any" to -—many—— 
change "laruic" to —-lauric—— 
change "t" to -—at-— 
change "tope" to -—top— 
change "nd" to —-and— 

Arrest: 

RUTH C. MASON 

Arresting Officer 

Signed and Sealed this 
Third Day Of January 1978 

LUTRELLE F. PARKER 

Acting Commissioner of Patents and Trademarks 


